Prior to the early 1990s, UK pig herd health had improved, with the specific eradication firstly of classical swine fever and then Aujeszky\'s disease -- both devastating viral infections that were important respiratory and systemic pathogens, especially in growing pigs. However, in the last two decades a series of viruses have appeared in the UK pig population, which are now major components of the porcine respiratory disease complex (PRDC), operating either alone or more commonly in association with other agents. The most important of these are:

• porcine reproduction and respiratory syndrome virus (PRRSV), first seen in 1991 in the UK and still evolving• porcine circovirus type II (PCV2), first seen in 1999 in the UK• swine influenza virus (SIV), first recognised in the UK in 1986 but constantly evolving, with new strains and recombinants appearing regularly• porcine respiratory coronavirus (PRCV), first seen in the mid‐1980s and probably the least significant of the four.

BIOLOGY {#ss2}
=======

Spread of disease {#ss2-1}
-----------------

PRRSV and particularly PCV2 have spread widely throughout the pig population and have in general become enzootic in permanent pig populations, constantly causing damage to the herd. As with all pig pathogens, both can be spread by infected pigs and PRRSV is also known to spread via the wind and by a full range of other physical carriers. It can also be spread by semen. The epidemiology of PCV2 is less clear, although the rapid spread of the virus and associated disease throughout the country in 2000--2002 suggested spread of virus could occur by routes which have proved nearly impossible to define and restrict.

Both SIV and PRCV can be spread by pigs and, more importantly, on the wind, demonstrating an ability to move rapidly over large distances.

In all of these viral groups, spread by wild birds either as carriers or vectors may be implicated.

Viability outside of host {#ss2-2}
-------------------------

The survival of these viruses outside the infected animal is variable, but as a general rule they survive longer in periods of cold weather -- freezing does not harm them -- and low ultraviolet light levels. Whilst this has implications for spread of viruses between farms it is also important for internal biosecurity and eradication programmes.

Nature of outbreaks {#ss2-3}
-------------------

SIV has a tendency to produce epizootic outbreaks of disease rather than becoming a long‐standing enzootic problem in a herd -- a feature, which is heavily influenced by the short excretion time (up to 11 days) following infection. Excretion of PRRSV and PCV2 by contact can be shed by individuals for many weeks, maintaining a constant source of infection for dynamic populations. SIV is also a more fragile virus and therefore there is a trend for disease to occur more in winter -- mirroring the human disease picture.

Prevalence {#ss2-4}
----------

Surveillance data suggest that more than 95% of UK farms are affected by circovirus‐associated disease (PCVAD) whilst for PRRSV this figure is 62%. The vast majority of UK herds are infected with PRCV whilst data for SIV is less clear. Suffice it to say that these viruses are widespread in the pig population and can contribute significantly to the overall farm disease picture.

IMPACT OF VIRAL INFECTION {#ss3}
=========================

Each of the viruses described are primary pathogens, i.e. they can infect pigs and cause pathological damage acting alone. However, of great significance is the role they play in combination with other agents in the field. The damage they cause allows other agents to proliferate in the respiratory system to produce the complex disease picture so often seen. This effect can be achieved in a number of ways, including:

• PRRSV destroys alveolar macrophages leaving deep lung tissues unprotected and vulnerable to colonisation by any inhaled bacteria• PCV2 damages the whole cellular innate immune system• SIV damages the mucociliary lining of the bronchi and bronchioles allowing inhaled material to remain in deep lung tissue in which they can colonise and replicate• general debility in response to primary viral infection, often coupled with inappetance, leaves pigs vulnerable to opportunist secondary diseases.

The result of these effects is that it can be difficult to identify the primary cause of a problem -- disease and death often go unnoticed until the secondary agents have taken hold. In PRDC cases it is always essential to undertake a wide diagnostic approach to investigate the role of all potential agents during and preceding overt clinical disease.

It should also be noted that, whilst the viruses allow secondary invaders to establish, work in the USA has consistently shown that PRRSV itself can be an 'opportunist' infection following *Mycoplasma hyopneumoniae*, with the virus exacerbating enzootic pneumonia rather than the *Mycoplasma* taking advantage of a primary PRRS infection.

MONITORING AND DIAGNOSIS {#ss4}
========================

Whilst the clinical picture of disease in growing pigs, when combined with clinical signs in other classes of pigs on the farm, may strongly suggest viral disease, the diagnosis can only be achieved with laboratory support. Techniques that are useful include:

• **paired serology**, especially where acute disease outbreaks occur (such as with SIV)• **cross sectional serology**, especially useful where chronic enzootic disease is suspected (PRRSV) ([Fig. 1](#f1){ref-type="fig"})• **virus isolation** from upper and lower respiratory tracts• **histopathology** on naturally dead or sacrificed material -- early stages are essential• **immunohistochemistry** to identify pathogens within affected tissues.

![Cross‐sectional blood sampling of the herd, including young pigs at weaning, is a useful diagnostic tool to investigate enzootic viral infection.](LIS-16-44-g001){#f1}

Pathological signs in the slaughter house are not specific to each viral infection and are not commonly reported ([Fig. 2](#f2){ref-type="fig"}). However, there is a clear relationship between pleurisy and viral respiratory disease ([Fig. 3](#f3){ref-type="fig"}), and by monitoring the levels of pleurisy (and pericarditis) over time, evidence can be built up to assess severity of the problems. If supported by diagnostic investigation on farm, this will provide a clear and rolling picture of the role of viral infection.

!['Viral type' pneumonia is not commonly reported at slaughter. (Photo courtesy of Paul Pemberton.)](LIS-16-44-g002){#f2}

![Pleurisy causing adhesion of the lung to the thoracic cavity; can be indicative of underlying viral respiratory disease.](LIS-16-44-g003){#f3}

CONTROL {#ss5}
=======

There is evidence to suggest that some antimicrobial agents -- such as tilmicosin -- can reduce the spread of viruses between cells. However, as a general rule, treatment of affected pigs is aimed at minimising the effects of secondary bacterial infections rather than treating the primary virus.

The control of the viral components of PRDC is based on the broad principles of:

• minimising the risk of introduction -- always difficult with wind‐borne agents in practice• maintaining stability and reducing viral activity by a combination of:• improving immunity• preventing spread of infection between groups, particularly important where chronically‐affected, excreting animals are involved.

Herd immunity {#ss5-1}
-------------

Herd immunity is an essential component of disease control, and such factors as increasing sow herd age structure, thorough acclimatisation of gilts prior to introduction and application of appropriate vaccines to sows and young pigs as appropriate are all part of the strategy. Highly effective vaccines are available for the two main viral challenges of PCV2 and PRRSV although a vaccine is also marketed for control of certain strains of SIV

Containment of infection {#ss5-2}
------------------------

Prevention of viral spread between groups -- particularly in dynamic populations -- hinges on correct pig flow within the farm. Major considerations are:

• pigs should never be back‐mixed (especially slow‐growing pigs, which are more likely to be diseased)• 'all in, all out' flow by age group is essential• separating air space for different ages is vital• removing sick pigs to hospitals and not returning them to the mainstream• ensuring sufficient fresh air is available and avoiding intake of foul air by attending to building layout and exhaust/inlet arrangements• washing and disinfecting between successive groups of pigs.

In summary, the basis of control has to be to reduce the challenge of virus particles (viral load) and raise immunity through vaccination or exposure of vulnerable pigs.

CONCLUSION {#ss6}
==========

Currently, viral infection -- especially PRRSV and PCV2 -- are major components of the respiratory complex encountered on many UK farms. The challenge for control on the farm is based upon knowing what agents are involved and when, operating the system to minimise the spread and impact of these agents, controlling secondary disease and protecting vulnerable pigs by targeted vaccination.
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==========================================================================================================================

*These multiple choice questions are based on the above text. Answers appear on page 47 of the print version, and as supporting information in the online version of this article*.

1**Which of the following is not a virus involved in PRDC in the UK:**a. PRRSb. Aujeszky\'s Diseasec. PCV2d. PRCV2**Which of the following agents is known to be spread in boar semen:**a. PRRS virusb. Mycoplasma hyopneumoniaec. Swine influenza virusesd. All of the above3**Which of the following statements is true of PCV2:**a. It infects only a small proportion of the national pig herdb. Its mode of spread is well documentedc. Excretion following infection is very short livedd. It is a major component of PRDC in UK pigs4**Viral components of PRDC have the effect of:**a. Stimulating the immune reaction to secondary pathogensb. Aiding mucociliary clearancec. Causing general debility, increasing vulnerability to secondary infectionsd. Only acting alone on respiratory pathogens5**Which of the following techniques can be used specifically to monitor the role of viral infection in growing pigs:**a. Abattoir health recordingb. Single blood samples from sick pigsc. Clinical signsd. Cross‐sectional blood sampling of the herd6**Viral respiratory disease in growing pigs can be controlled by:**a. Targeted medication programmesb. Ensuring thorough spread of infection around the farmc. Strategic vaccination regimesd. Maintaining high breeding‐herd turnover

Supporting Information {#ss8}
======================

Additional Supporting Information may be found in the online version of this article:
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